Effects of T-2 toxin and selenium on chondrocyte expression of matrix metalloproteinases (MMP-1, MMP-13), α2-macroglobulin (α2M) and TIMPs.
T-2 toxin is regarded as an important etiological factor of Kashin-Beck disease, and supplementation of selenium-salt partly prevents Kashin-Beck disease. The present study investigated the effects of T-2 toxin on the degradation of type II collagen in human chondrocytes in vitro. Human chondrocytes were isolated and cultured on bone matrix gelatin to form an artificial cartilage model in vitro with or without T-2 toxin and selenium. Immunohistochemistry analyses showed that T-2 toxin decreased type II collagen staining and selenium appeared to prevent the decrease in type II collagen induced by T-2 toxin in engineered cartilage. Then, Western blot and RT-PCR analyses showed that an increase in MMP-13 and MMP-1 expressions, and a decrease in the expression of the general endoproteinase inhibitor (α(2)M) were induced by T-2 toxin. Gelatin reverse zymography showed that TIMP-1 and TIMP-2 levels were decreased in a dose-dependent manner after exposure of T-2 toxin. Selenium had a protective role by increasing the level of type II collagen protein through down-regulation of MMP-13 protein and mRNA expression and up-regulation of TIMP-1 and TIMP-2 expressions. These data suggest T-2 toxin induces cartilage matrix degradation by the up-regulation of MMP-13 and TIMP-1, and down-regulation of TIMP-2 and α(2)M expressions.